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The Fringed-Wing Apple-Bud Moth. 
Nothris.2 7llaligemnzella, n. sp. 
By J. M. STEDMAN, Entomologist. 
SUMMARY OF RESULTS. 
The experiments conducted by this station during the past 
two years on the Fringed-"Wing Apple-Bud Moth have given 
results which are bnefly summarized as follows: 
I. The Fringed-Wing Apple-Bud Moth is a new ane! 
heretofore undescribed species of insect belonging to the group 
Tineina of the small moths known as Micro-Lepidoptera. It 
is an extremely destructive insect infesting apple trees, and is 
now doing great damage to the badly infested orchards. 
II. The moth is increasing rapidly and infesting new 
areas, but thus far it has been found in the western part of this 
state only, although it will, no dOll bt, soon become general 
throughout Missouri and eastern Kansas. 
III. It accomplishes its injury in the spring by the larvae 
eating into both the leaf and flower buds while they are un-
folding, and ultimately causing them to drop at about the time, 
or shortly after, the flowers (petals) fall. 
IV. Although this pest is a difficult one to combat 
owing to its habits of feeding within the young developing and 
unopened leaves, we were snccessful in holding it in check 
and in preventing the greater per cent of the fruit buds from 
being destroyed by early, thorough and frequent applications 
of Paris green. 
" V. The mixture to be used for this insect is: One 
pound of pure Paris green, three pounds of fresh lime and one 
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hundred and fifty gallons of water. The mixture must be 
constantly stirred while spraying, and the work done thor-
oughly on both sides of the tree. The first application is to 
be made as soon as the buds open and the green leaves first 
appear sufficiently to give the tree a green tinge, the second 
application about five days later, and the third at the time the 
first flower buds are about to open. If it rains, one must spray 
again at once and not count that spraying. The idea is to kill 
the larvae before they eat into the opening and developing 
buds. It is difficult to give explicit directions as to the time 
each spray should be applied, since the seasons differ-in cer-
tain seasons the three sprayings should follow one another at 
short intervals, while in other seasons, the cold checks the 
growth and the sprayings should be farther apart or more 
should be applied. 
GENERAL REMARKS. 
While experimenting two years ago with the Leaf 
Crumpler and the Leaf Folder, a gentleman asked me to visit 
his apple orchard some two miles distant, and to observe the 
destructive work of .what he supposed was the Leaf Folder. 
The orchard had been in bearing for several years and covered 
sixty acres. The apple trees had at that time just shed their 
blooms (petals) and the adjacent orchards appeared green , 
while the infested one was very conspicuous, appearing as if a 
fire had swept through it. 
On entering the orchard it was seen at a glance the injury 
was not caused by the Leaf Folder, but by a bud moth, which 
I at once concluded must be the Eastern Bud Moth (Tmetocera 
ocellana) , However, as soon as I saw the larvae that were 
doing the work, I observed that we had to deal with an entirely 
different species of insect, one which I had not observed or 
read of, and yet one that was doing a vast amount of damage, 
for the entire orchard was not only losing its prospective 
heavy crop of fruit, but also a large per cent of the developing 
leaves and shoots, and as a consequence, the prospects for 
next year's ,fruit buds. 
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THE DISTRIBUTION OF THIS INSECT. 
From inquiry it seems this pest first made its appearance 
in one corner of the apple orchard two years previous, and 
since that time, had multiplied to such an extent as to not only 
cover this orchard, but had gotten into the edge of two 
adjacent apple orchards, but not into an adjacent pear orchard. 
The moth had its own way in this orchard, however, 
since the party owning it did not up to that time believe in 
spraying, and this enabled nature to take her course; while in 
most commercial orchards the pest might not have multiplied 
so rapidly owing to the sprayings applied for other insects. 
Thus far we have seen this moth only in the apple 
orchards in Jackson county, although several fruit growers 
have lately reported its presence in their apple orchards in 
other western counties of this state, but they have not as yet 
sent specimens for identification. 
Although we have not been ab.le to determine, as yet, 
either the original locality from which this 1110th came, or 
the original food plant, it is not improbable that this insect 
has but lately taken to the apple, and that it existed and may 
now exist as an obscure insect feeding on some wild and un-
cultivated plant. This would not be strange, for we know of 
many injurious insects that have become so by changing their 
food, as, for instance, the common Colorado Potato Beetle, 
which was originally an obscure and harmless insect feeding 
on its natural food plant, but which, when it began to feed on 
the Irish Potato plant, thrived and multiplied to such an extent, 
and infested so many new sections of the country, that it at 
once became an injurious insect. 
THE APPEARANCE AND DESCRIPTION OF THIS PEST. 
The egg, which is the first stage of this moth, is very 
small, being only 0.6 mm. * in length, and 0.35 mm. in breadth, 
and is, therefore, apt to escape notice. It is of a uniform 
* There are about 25 mm. to at; inch. 
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light yellow color, oval in shape, with the 
surface thrown into small shallow depres-
sions and elevations, which become larger 
and deeper at one end, in the center of 
which there is a protuberance or very short 
peduncle. One of these eggs is shown in 
figure I, greatly enlarged. 
1....."( '-:' '- A ?-!:::,; ~ . The larva or caterpillar, ' which is the 
Fig.l.-E(lgofF.·in-(led- Wing .4pple-Bud 
Moth, Nothris? malig-
emmelZa-greatly en-
larged; a, entire egg 
-X 80 Dia" •• ; b, one 
end of S(Mne still. 'm07'e 
enlaryed. (Original.) 
second stage of this moth, and the one that 
is the most conspicuous and familiar, since 
it is in this stage that the injury is done, is 
also very small when first hatched, being 
less than I mm. in length. It is at first of 
a light yellow color, with the head shining 
black, and the shield on the dorsal part of the first thoracic seg-
ment of a seal brown color; the body is sparcely clothed with 
short light colored hairs arising from slight elevations, some of 
which have a darker colored center; the three pairs of true legs 
are brown, while the five pairs of pro-legs are of the same color 
as the body, and are borne by the sixth, 'seventh, eighth, ninth, 
and last segments. As the larvae become a little larger, the 
above characters remain the same except that the shield on the' 
dorsal part of the first thoracic segment soon becomes shining 
black like the head, and the general color of the body becomes 
Fig. 2.-Larva of Fringed- JHng Apple-Bud Moth, 
Notlwis'i .naligem.nella-g,·eatlyenla7'"ed-X 12 Dia'l'''. (Original.) . . 
mbre of a light greenish yellow color, due largely to the trans-
parency of the body allowing the intestine, which is filled with 
green food, to show through somewhat. These characters are 
now retained until the larva is nearly full grown, when the 
color of the true legs and of the head and shield become 
lighter and finally of the same color as the general body. The 
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full grow n larva is about S mm. in length. Figure 2, rep-
resents a larva 6 mm. in length, greatly en larged , and w ill 
give one a good idea of the appearan e of the larvae of thi s 
moth throughout the greater portion of th e ir ex istence . They 
are very consp icuous wi th the ir li g ht gree ni sh ye llow bodies 
and g lossy black heads and sh ie lcl s. 
The pupa is the third or quit:scent stnge of thi s moth, and 
it is p assed within a thin , white, s il ken coccoon. The pupa i ~ 
5.5 mm. in length and 2 111m, in wi dth ; of a uni fo rm hrown 
co lor, and w ith a row of small , a lm o~t round 
depress ions along eac h sid e of th e sutures 
between the last li ve abdominal segments, 
and with indications of depress ions in the 
form of markings along the sid es of the 
other nbdominal sutures . Figure 3, repre-
sents a latera l view of one o( these p upa e 
g reatly enlarged, 
The adult or moth is the wi nged stage 
of ' this insect, and is responsib le (or th e 
1 ' , f I' I I I F' 1"' (1' :I. - I'ltp" oj' ( epos lt lOg 0 eggs or anot le I' )1'00(. • Ig- j /' /' lltf/Ml- Wllt(f A Plll o-
h I f h· I BI/.(£ Mot" . Not/n'/II ? ure 4 , represents a P otograp 1 0 ' t I S mot 1 ,,,,,lI(1olllilieT/n- IILll oh 
." h ~lIla l '(fed-X 7 DIMII. 
natural Size, and llgure 5, represents a p oto- ( UI'I(!I/w l .) 
g raph of this same moth en larged. S ince this moth belongs 
to the group Tineina of the small moths kn wn as Mic ro-Lep-
idoptera , and since I had fai led to find a description of thi s 
species in the literature at 
our command , a specimen 
was forwarded for determ i-
nation to Dr. L. 0. ; IIow-
ar 1, of the Entomological 
Division of the United 
S tates Department of Ag-
riculture , Washing ton , D. 
C. Dr. Howard reported 
that the species could not 
be found in the National IN(I. 4.-Ad"lt l "'/'i11(16c£- Wino A1Jple-
Museum co llection. There- nUlZ Moth, Notl/,1'-ts Y mali(!emmellll , 
nut.wat 81.:<0. (Ori (lilla l. ) 
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fore, since only two entomolog ists in the Uni ted States have 
made a specia lty of this group of insects, and since M iss Marr 
E. l\1urtfeldt, Kirl:-
wood, Mo., has per-
hapsdoneillore work 
in thi s group than 
the other entomolo-
LNO. 5 .-Adttlt P"i1'r/N1- II'I"rl A,'ple-BlId 
Mot", 1 .... otlt 'rla Y' l1Htli(jeu,,,,,elln t elllnf·Ot',l- X 3 
CHaw. (OriOi1W l.) 
gist, I sent her two 
adult moths a nd 
asked her to n ame 
th is species, and if 
it proved to be a nell' 
one, to desc ril> it. 
S he kindly conse nt-
ed to do so, and as 
it p roved to be a new 
speci es, her descrip-
tion of the adult is as 
follows: 
"Alar expanse 14 to ' 5 111m. General color, satiny 
"browni sh-buff with slight opalescence, and more or less 
" lead en shading on thorax, wings and body. Head buff, 
" dense ly and somewhat shaggily scaled. Eyes prominent, 
"l?urple black. Antennae two-thirds as long as wings; basa l 
"joint conspicuously long and stout; second joint also long 
"with the inner side pecu li arly excava ted . Palpi (labial) long 
"recurved with short almost concealed basal joint, long slightly 
'thickened second joint and slender tapering terminal. Thora x 
"broad; patagia rather large, a ll anteriorly bordered with leaden 
"gray. Fore wings vary ing in color from almost clear buff to 
"buff so interspersed w ith the darker sca les as to produ ce 
"a 'smudged ' effect; a small but di stinct black discal dot and 
"a group of 'five smaller, less clearly defined ones at the base 
"of the terminal third, constitute the ornamentation. Hind 
"wings ra ther broad, somewhat paler and more lustrous than 
"the primaries. Fringes concolorou s w ith wi ng surface, 
'also varying in inten sity of the dark shadings. Body , yellow-
S 
"ish gray with bright buff anal tuft. Legs agreeing in color 
"with under surface, tibia especially of hinder pair, densely 
"clothed with long but oppressed hairs. 
"Described from two males, one perfect, the other 
"somewhat mutilated. 
"The generic location of this insect is provisional, merely. 
"In pterogastic and palpal characters it agrees quite closely 
"with some of the Gelechiidae, but even from these the vena-
"tion presents some differences, while the structure of the 
"antennae render the erection of a new genus probable, when 
"a more liberal supply of specimens admits of closer microscopic 
"study of the separate organs." 
ITS LIFE HISTORY, HABITS AND WORK. 
The adult moths emerge early in the spring and, after 
pairing, the females deposit their tiny yellow eggs singly in the 
opening buds and developing leaves. Each moth occupies 
several days in depositing its upwards of twenty-five eggs, 
which it usually does at night. One of the moths that emerged 
in a station laboratory breeding cage deposited thirteen eggs 
during the day time. Last spring the moths made their first 
appearance on the first of April, and the larvae began to hatch 
on the twentieth of April, but the season was unusually long, 
owing to continued cold weather after the buds had commenced 
to open, and it may be this long interval was dne to that cause 
and that as a rule the larvae will appear much sooner after the 
moths emerge, and that normally the eggs will hatch in about 
eight days. 
The larvae as soon as hatched begin to feed upon · the 
unfolding leaves and at once crawl to the central leaves ' of the 
expanded bud, and, fastening two or three together, feed 
within and work their way down towards the central portion 
. or "heart" of both the flower and the leaf buds. As the 
leaves and unopened flowers push out and their petioles 
. lengthen, the larvae eat their way down within and between 
adjacent ones, until at about the time the flowers (petals) fall 
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the larvae have eaten down to the center or "heart"'of the 
buds and young developing shoots and cause them to break off 
near the base, thus leaving only a few of the first and outer 
leaves of each original bud intact and able to develop, while 
the young developing shoot with its terminal bud and devel-
oping leaves and flowers are cut off, and the prospect for that 
year's fruit destroyed and the growth of the shoot stopped. 
Figure 6, which is a photograph of three twigs at this stage, 
shows the clusters of flowers (the petals have just fallen) and 
the young terminal buds just becoming thus detached and 
faIling off. This work now putting a stop to the growth of 
those shoots, the tree is compelled later to send out new shoots 
from other buds j and hence the normal growth of the tree is 
also altered an,d retarded, and the twigs retaining that injury 
are easily detected the following spring. Figure 7, shows a 
photograph of three twigs the central one of which was thus 
attacked by this moth the year previous, and the scars where 
the old buds were thus destroyed are plainly seen, while the 
work of this season on the leaf buds is illustrated in the other 
two twigs. 
Those larvae that hatch a little later than the majority do 
not, as a rule, seem to be able to eat their way down the rap-
idly growing shoot fast enough to reach the '~.heart" of the bud 
until it has had time to form a young shoot of some length, and 
hence more leaves are allowed to mature and the injury to the 
tree is not so great. The larvae eat their way down through 
and between the petioles of the terminal leaves, which they 
have fastened together, and into the shoots, and of course 
ultimately kill the terminal portion. Figure 8, shows a pho-
tograph of three twigs thus attacked. 
In all cases, the trees badly infested with the Fringed-
Wing Apple-Bud Moth have a much less number of leaves 
in the spring than those not so attacked; and since the terminal 
leaves are killed and tUl'll brown, the trees have for a few weeks 
the appearance of having been injured by a fire. 
When the larvae have become full grown, which requires 
a little over four weeks, they crawl or drop to the ground and 
II 
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enter it, crawling in from one to two inches below the surface, 
depending upon the condition of the soil, and there they spin a 
delicate, white, silken cocco on within which they change to the 
pupa stage. Last spring the larvae began to change to pupae 
the twenty-fourth of May, although they began to enter the 
ground several days previous. 
After remaining in the pupa stage in the ground for about 
six weeks, the adult moths begin.to emerge. Last summer 
they began to emerge on the twelfth of July. ~ The moths now 
pair, and the females soon deposit their eggs singly on the 
young apple leaves for another brood. These second brood 
larvae began to hatch last summer on the twenty-second of 
July, showing that this stage was passed much sooner tha 
those in the spring, although under favorable circumstances, no 
doubt that difference would not exist. 
The larvae of this second brood feed upon the young 
leaves at the terminal end of the shoots, and, fastening two or 
three together by means of a silken thread, gradually feed down 
between the petioles and into the terminal bud, and even below 
into the center of the shoot for a distance before becoming full 
grown. 
Necessarily they kill the terminal leaves and buds, although 
at this time the shoots have become quite long and covered 
with healthy leaves that are not disturbed, and hence the work 
of this second brood is nothing like as destructive or noticeable 
as that of the first brood. The nearly full grown larvae of the 
second brood are not so numerous as those of the first; and not 
such a large per cent reach the pupa stage, owing to the fact 
that the predaceous and parasitic insects are more numerous at 
this season of the year, and are busil¥ engaged in searching for 
them, and materially lessen their numbers. When these second 
brood larvae become full grown, they enter the ground to make 
theircoccoons and change to the pupa stage, just as the first 
brood did . Last summer they changed to the pupa stage the 
twenty-fifth of August. Thes"e second brood pupae now pass 
the winter, and the adult moths emerge the following spring .. 
It is strange how particular the larvae of the Fringed-Wing 
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Apple-Bud Moth are in regard to entering the soil in order to 
make their coccoons and transform to the pupa stage. This 
was illustrated in the numerous large, cheese-cloth bags that 
were placed over limbs in order to confine the larvae and rear 
the adult moths. Although several spoons full of debris col-
lected in the corners and folds of these bags, when the larvae 
became full grown and crawled about in search of soil, not one 
in twenty-five entered this debris and made a coccoon; but in-
stead, they crawled about the bags until they died and dried 
up without even changing to a pupa. In those breeding cages, 
however, where the larvae had access to soil when full grown, 
they all entered it, and very few failed to spin their delicate, 
white, silken coccoons and transform to pupae. 
METHODS OF STUDY-A NEW BREEDING CAGE. 
Since all who have ever tried to breed lepidopterous in-
sects know how troublesome it is to keep the larvae well 
supplied with fresh food, and especially so where the larvae 
are leaf folders or leaf miners, it may not be amiss to briefly 
describe a new cage, several of which were made and put into 
successful practical use at the station for the study of the life 
histories of this Fringed-Wing Apple-Bud Moth. The idea is 
to use any plant growing in its natural and undisturbed concli-
tion, 80' that when the larvae are 
placed upon it, they will establish 
themselves, feed and remain undis-
turbed and under perfectly natural 
conditions throughout their exist-
ence; and also have access to the 
soil without being able to escape, or 
have to crawl to a fresh supply of 
food. 
By referring to the rough outline 
Ely. fl.-D'!",,,,,,.,,,, of (~ new diagram in figure 9, one will see 'n'eedi,,!, c"ye to,' the sttta" of 
. . • ' . the Ufe M"tm'tM ofle,.f feeainy 
that thIS cage IS made m two equal insects eSl'eoi"ZZy. (Or/yinal.) 
. parts that fit together around the plant, and that the two halves 
differ only in that one has a flange that fits tightly over the 
IS 
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corresponding part of the other and thus holds the two together 
and prevents any insect from escaping there. The cage is 
made of zinc with fine brass wire guaze (milk strainer) bottoms 
soldered on all around. The inner and outer semicircular 
edges are turned out over a heavy wire thus forming a suitable 
flange for the attachment of the net. In order to use this cage 
a small two or three-year-old nursery apple tree was selected, 
and the earth removed from around the trunk and down to a 
depth of between four and five ' inches; the cage was then 
placed around the tree, and the two halves fastened together 
by the overlapping flange; the proper amount of earth was 
then placed in between the trunk and the cage, and on the 
outside also; sifted soil was then placed into each half of the 
cag~ to the depth of four or five inches. Care should be taken 
to have the bottom of the cage fit tightly and evenly down on 
the soil. 
Thus the tree is perfectly natural and undisturbed; and we 
have a cage about its base' that has earth in it, and from which 
no insect can escape except by the top. The space between the 
trunk of the tree and the inner portion of the cage is now either 
filled with tightly packed cotton wool, or cheese cloth is tied 
around the trunk and down around the rim. The larvae are 
placed on the tree, and the tree is then covered over with a 
cheese cloth bag, the lower portion of which is now. fastened 
by means of a string around the outer rim of the cage, while 
the upper part of the bag is tied together at the top by means 
of a string. Figure 10, shows a photograph of the complete 
cage in use. Thus the larvae are completely enclosed and 
under natural conditions, and able to permanently and natu-
rally establish themselves on a plant under natural conditions, 
and not be compelled to abandon their homes and crawl to a 
new supply of food and make a new home; and the larvae 
also have access to the soil under natural conditions. The 
earth in the cage is in practically direct contact with the soil 
below, and capillary attraction acts in a perfectly natural 
manner upon the soil in the cage and keeps it moist, and, in 
16 
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fact, exactly as the soi l is oots~de; the I:ai'n soaks down also 
j~ st as it would were the wi re guaze not there. 
Whenever one wishes to observe the cond ition of the 
insects, it can be done easi ly by simply untying the bag at the 
Fig. :J.o.-P1totogt'a;ph of the new &ro6ittnu cage in actual u"e with 
tl'e ohoello oloth bag 0110" the tree. (OrJ,gM.aZ.) 
top and letting it down. When all the larvae have entered 
the soil, the cage can be removed to the laboratory without 
disturbing the pupae, and a net tied over the top until the 
adults emerge. The earth can be kept moist by placing the 
cage in a shallow basin and adding water to it as needed. The 
pupae may be removed from one half the cage without dis-
turbing those in the other half, or one half of the cage may 
be left out in the field while the other half is removed and 
stored in the laboratory. These cages are quite inexpensive, 
and several of different sizes will be found useful. 
THE METHOD OF COMBATTING THIS PEST. 
Although the Fringed-Wing Apple-Bud Moth is a diffi-
cult insect to manage in comparison with many injuriolls forms 
on account of its habits, our experiments show that it can be 
held in check by frequent and thorough spraying at the proper 
time. 
Fruit growers are now accustomed to spraying for many 
species of insects after the flowers (petals) have fallen; but 
spraying at such a time for this pest would be of no practical 
value whatever, since the damage would already have been 
accomplished and the prospective crop of fruit "nipped in the 
bud." So far as our trying to kill the second brood of larvae 
is concerned, it probably would not pay to spray especially for 
them, since it would require close attention to determine just 
when the larvae were beginning to hatch in order to spray in 
time to reach them before they got within tl~e tissues; and this 
spraying would be rendered more difficult by the abundance 
of full grown leaves at this season, while most leaf-feeding 
insects effecting the apple have by that time disappeared. 
If, hovvever, one is spraying that late with the Bordeaux 
mixture for the Bitter-Rot or the Apple Scab, it would be 
advisable to add Paris green to the above fungicide, and 
thereby, perhaps, reduce the larvae of this moth. The expense 
would thus be trifling and may result in considerable good. 
The Paris green should be added to the Bordeaux mixture as 
if the latter were simply water. We advise the use of fresh 
lime even though the fungicide contain an excess. At this 
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season of the year, one pound of Paris green and two pounds 
of fresh lime should be added to every two hundred gallons of 
the Bordeaux mixture *. We do not advise the use of Paris 
green in the Ammoniacal Copper Carbonate fungicide. In 
combining the Paris green with the Bordeaux mixture, no bad 
results will follow, since they do not unite chemically and the 
action and effectiveness of the fungicide and of the insecticide 
are not in the least disturbed. 
We have found the best and in fact the only reliable 
method of controlling the Fringed-Wing Apple-Bud Moth is 
to spray very thorougly and at frequent intervals before the 
flowers open. The best material we can use for this spray is 
pure Paris green, in the proportion of one pound of Paris 
green, three pounds of fresh lime, and, at this season of the 
year, one hundred and fifty gallons of water. This should be 
kept constantly well stirred while being used; and the trees 
should be thoroughly sprayed on all sides, which is easily done 
at this season. The first application should be made when the 
buds have opened and the young green leaves begin to appear 
and give the tree a greenish tinge, and before they have fully 
pushed their way out. The second application should be 
made, in ordinary seasons, about five days later, by which time 
the young leaves have separated somewhat. The third and 
last application should be made just before the flowers open. 
If the season be a long one, which will be the case if cold 
weather occurs or if it be rainy, then it vvill be advisable to 
spray again before the last application. If at any time it rains 
within a few days after a spraying, that spray should be 
repeated and not counted. With good weather and a fair season 
* The Bordeaux mixture is made as follows: Copper sulphate. 4 pounds; lime 
(unslacked),6 pounds. 
Dissolve the copper sulphate by putting it in a sack and suspending it over a tub 
of water (at least 4 gallons) so the bottom of the bag just touches the water. When 
it is dissolved dilute to 25 gallons. Slake the lime and dilute it to 25 gallons. then pOllr 
these two together. Do not fail to dilute both lime and copper sulphate before they go 
together, or chemical action will injure the solution. 
The Bordeaux mixture is used for most fungous diseases, and is OUT best general 
fungicide. The sediment from it remains on the plant for some time, so fruit should 
not be sprayed with it near the time of ripening. 
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for rapid growth, three sprayings will be found to be effectual 
in preventing the ravages and damage from this pest. The 
idea is to have the little larvae get some poison with their first 
meal, and before they have had time to eat their way into the 
. tissues where they can not be easily reached. 
Thus it will be seen that we are compelled to spray apple 
trees for this insect before the flowers open, and, in fact, to do 
all our work of combatting. this pest at this time. But, when 
it is remembered that mycologists have shown that we can suc-
cessfully combat the Bitter Rot and the Apple Scab by spray-
ing with the Bordeaux mixture before the flowers open and that 
this is now recommended, and, furthermore, when we consider 
the fact that the Paris green can be added to the Bordeaux 
mixture without in the least detracting from the efficiency of 
either, it at once becomes apparent that the spraying of an 
apple orchard at this season of the year for the Fringed-Wing 
Apple-Bud Moth is not such a serious or expensive operation 
as one might at first thought suppose. To be sure, we are 
compelled to spray oftener for this insect than we would for 
the fungus diseases; but by combining the two spraying mix-
tures, we can save time and prevent more apples from being 
attacked by the fungi, while we save them from the destructive 
work of this moth. ·Of course it is not necessary in combatting 
this insect pest to use anything but the Paris green and lime 
mixture, since the Bordeaux mixture is of no use as an insec-
ticide. 
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